Spectrum and crystal

X-ray structural study of D-3
Crystals of D-3 suitable for the X-ray structural analysis were grown by controlled cooling of a hot hexane/carbon tetrachloride (1:1) solution. A suitable crystal was mounted on a MicroMount (MiTeGen) using Paratone-N oil (Hampton Research) and cooled rapidly to 150 K using an Oxford Cryosystems low-temperature device. S1 Intensity data were collected on an Agilent SuperNova CCD diffractometer using mirror-monochromated Cu-K α radiation (λ = 1.54184 Å). N t (total) reflections were measured by using omega scans and were reduced to N o unique reflections, with F o > 2σ(F o ) being considered to be observed. The crystal was face-indexed, and a Gaussian grid S2 absorption correction with beam profile correction was applied. The structure was solved using direct methods and observed reflections were used in least-squares refinement on F 2 , with anisotropic thermal parameters refined for non-hydrogen atoms. Hydrogen atoms were constrained in calculated positions and refined with a riding model. Programs used were CrysAlisPro S3 (control and integration), and SHELXS-97, S4 SHELXL-2014 S5 , Olex2 S6 and Ortep in combination with POV-Ray (structure solution and refinement and molecular graphics). Crystallographic data for the structural analysis have been deposited with the Cambridge Crystallographic Data Centre, CCDC number 1457766. Copies of this information may be obtained, free of charge, from the Director, CCDC, 12 Union Road, Cambridge CB2 1E2, UK (fax: +44-1223-336033; e-mail: deposit@ccdc.cam.ac.uk 
Comparison of PL of o-Cb dyads at different excitation wavelengths
Estimation of the dipole moment of V-shaped o-Cb dyads in the excited state
The dipole moments of the V-shaped o-Cb dyads were estimated from the Mataga-Lippert equation:
where μ e and μ g are the dipole moments in the excited and ground states, respectively, c is the velocity of light, h is Planck's constant, S is the slope of the plots and a is the radius of the Onsager cavity around the fluorophore. The solvent dielectric constant (ε) and refraction index (n) are included in the term, Δf. The Onsager radii were obtained from the optimized excited state structures obtained from TD-DFT calculations at the 6-31g (d, p) level of theory, and were taken as half of the distance between the N atom and the carborane cluster. The value of μ g was obtained by DFT calculations of the ground states. # The calculated excitation energy has been underestimated due to a lower-level basic set, 6-31G.
Theoretical calculations S14
TD-DFT calculations at the ground state
TD-DFT calculations at the excited state
* The data were obtained from an estimated structure by merging the geometry of the M-2 anion with that of the M-2 cation. 
Cartesian coordinates of o-Cb dyads in the ground state
D-1 X Y Z D-2 X Y Z N 3.
